Hypoxia-inducible factor 1α regulates the expression of the mitochondrial ATPase inhibitor protein (IF1) in rat liver.
A growing number of reports indicate that bioenergetic failure plays a crucial role in the development of multiple organ failure during sepsis. Our previous results showed that the suppression of IF1 (mitochondrial ATPase inhibitor protein) expression and subsequent elevated mitochondrial F(o)F₁-ATPase activity might contribute to the bioenergetic failure in the liver during sepsis, and the influence of the decreased transcriptional level of IF1 might be an important factor. In this study, we investigated the interaction of IF1 protein expression and hypoxia-inducible factor 1 (HIF-1), a transcription factor that is correlated with the inflammatory status in sepsis. The results showed that nuclear HIF-1α protein, a subunit of HIF-1, and IF1 mRNA expression were coincidently reduced in late septic liver of rats. Furthermore, in vitro, overexpression of HIF-1α by hypoxia or CoCl₂ (HIF-1α activator) treatment augmented IF1 protein levels. On the contrary, HIF-1α antisense oligonucleotide and siRNA were used to specifically downregulate HIF-1α expression, and then IF1 protein levels were significantly decreased in clone 9 cells. Meanwhile, downregulation of HIF-1α expression led to elevate the mitochondrial F(o)F₁-ATPase activity in the presence of Bis-Tris buffer (pH 6.5). In conclusion, these results suggested for the first time that the HIF-1 might play a crucial role in regulating IF1 protein expression in late septic liver.